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THB  FLU0RES02HT-SSR0L06I0AL  MBTHOS  IH  THE 

szAGKosis  or  nrBOH)  ihs  a  and  b  pabatyphoid  rsm 

[FolloKtng  Is  ths  t^^Bslation  of  an  artlola 
by  L.V.  Mlrolyubova  and  G.S.  Dvureoblnskaya 
(Epidsalology  and  Mioroblology  Institute 
inenl  Ganaleya  of  the  Acadeny  of  Medloal 
Solenoss  USSR  and  the  infectious  disease 
clinic  of  the  Second  Koscov  Medloal  Distl- 
tute  Imenl  Pirogov)  In  the  Russian-language 
publication  Zhumal  Ml^oblologll.  Boldenlo- 
iQgll.  1  Dninunologll' "(^our^l' ^  Microbloiogy. 
ipldeiBlolo^,  a^  Lnounology),  Pol  XXZIII» 

Bo  10,  Mosoov,  1962,  pages  3-7*] 
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The  earliest  and  aost  reliable  confirmation  of  tbs 
clinical  diagnosis  of  typhoid  and  paratyphoid.  Is,  as  we 
know,  the  detection  of  the  causative  agents  In  ths  blood. 

But  ths  classical  InvestlQatlvs  technique  for  ths  Isolation 
of  the  hemooulture  requires  several  days,  so  that  some  re- 
searohsrs  have  made  highly  justified  attempts  to  develop 
more  rapid  diagnostic  methods,  Zh.  this  regard,  one  of  the 
most  promising  ones  Is  the  lualnesoent-serologloal  tech¬ 
nique. 

The  literature  contains  only  Individual  references 
on  the  detection  of  baoterlalin  the  blbod  of  patients  by  the 
method  of  lumlnsaoent  antibodies,  ThusVOol'dtn  and  Amossn- 
kova  (I960}  olts  data  on  the  detection  of  Burnett  rioksttsla 
In  blood  smears  from  Q  fever  patients.  The  authors  note  here 
that  reliable  idsntifioation  of  the  causative  agent  Is  pos¬ 
sible  only  with  a  count  of  not  less  than  2  million  rickettsial 
cells  per  ml  of  blood  in  the  case  of  ths  lumlnesoent-serolo- 
gloal  method.  Trount  (1959)  used  lualnsSoeat  antibodies  in 
the  examination  of  blood  and  spinal  fluid  for  tho  prssenoo  of 
typhoid  baotsrla. 

In  our  studies  for  tho  purposo  ofodotooting  typhoid 
and  pamtyp^id  A  and  B  haotoria  in  ths  blood  of  patients, 
wo  ttsod  both  ths  diroot  and  indirsot  luainosoont-sorolofioal 
aothod. 
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Lumindsodnt  serums  vrers  obtained  from  the  glohulin 
fractions  of  antityphoid  and  A  and  B  antlpara typhoid  fever 
serums  which  were  labelled  by  the  Coons  method  with  fluores¬ 
cein  isocyanate  prepared  at  the  Obemloal  Reagents  institute 
by  a  group  of  researchers  headed  by  G.I.  Mikhaylov.  The 
Initial  serums  were  dilute  native  agglutinating  and  speoial 
adsorbed  seruias  prepared  by  the  Moscow  Epidemiology  a^ 
Microbiology  Institute,  the  indirect  method  involved  the  use 
of  monoreceptor  salmonella  rabbit  O-serums  (II,  IT,  T,  IX, 
and  Vi  receptors)  obtained  from  the  Leningrad  Taooine  and 
Serum  Institute.  The  antiglobulin  (antirabbit)  asinine 
serum  was  prepared  in  the  immunology  and  oncology  department 
of  the  Epidemiology  and  Microbiology  Institute  imeni  Gamaleya 
of  the  Academy  of  Medical  Sciences  USSR. 

Preliminary  studies  carried  out  on  pure  cultures  of 
various  types  of  bacteria  evidenced  the  high  specifloity  of 
the  luminescent  serums. 

On  the  basis  of  the  possibilities  of  the  lumlnesoent- 
serologioal  method  and  the  pathogenesis  of  typhoid,  we  assumed 
that  bacteria  could  be  detected  directly  in  blood  smears. 
However,  typhoid  in  a  number  of  cases  is  accompanied  by  such 
an  insignificant  quantitative  bacteremia  that  the  accumulation 
and  ooncentration  of  bacteria  is  required  for  their  detection. 
For  this  reason,  we  developed  a  special  procedure  consisting 
in  the  cultivation  of  the  bacteria  in  the  blood  in  a  5^  bile 
bouillon  for  1 8  hours ,  followed  by  1 0-1 5  minutes  of  oentrifugQt 
at  10,000  rev/uin.  The  xasidue  was  smeared  on  slides,  fixed 
with  Oamois  mixture  or  ethyl  alcohol  and  treated  with 
luminescent  serums.  Prepasration  of  the  slides  took  not  more 
than  an  hour.  Hlorosoopio  examination  of  the  slides  was  car¬ 
ried  out  in  blue  incident  light  ( SVl)Sh-250-3  illuminator 
lamp,  8ZS-7,  SS-8,  SS-4,  ZhS-1 6  light  filters)  with  a  mag¬ 
nification  of  360-500  X  (90/1.25  or  IOO/1.30  objectives, 
oil  immersion,  and  4  X  or  5  X  oculars). 

We  considered  an  analysis  as  positive  if  the  slides 
revealed  even  single  cells  wiw  the  oharaoteristlo  peripheral 
glow. 

At  the  same  time,  we  carried  out  the  isolation  of 
the  hemooulture  by  the  oiassloal  i^ethod,  taking  into  account 
all  of  the  blood  tests  previouBly  administered  over  the  obser¬ 
vation  period. 

Blood  samples  for  luminescent-serological  testing 
were  taken  from  patients  entering  the  clinic  with  possible 
typhoid -paratyphoid  complaints  directly  in  the  receiving 
department  or  on  the  first  or  second  day  after  admission  to 
the  hospital,  fii  nine  patients  blood  tests  were  made  during 
the  first  week  of  illness,  and  in  the  remaining  patients  — 
after  the  15th  day  of  illness. For  10  patients,  blood  tests 
were  repeated  several  days  after  entry  into  the  olizxio. 
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examined  a  total  of  126  patients  and  performed 
136  blood  tests.  Typhoid  and  paratyphoid  diagnoses  vere  based 
on  a  sufficiently  charaoteristio  olinloal  picture  of  the 
disease  (fever,  typhous  status,  rash,  bradycardia,  enlargement 
of  liver  and  spleen,  typical  appearance  of  tongue,  etc.). 

47  patients  were  diagnosed  as  having  typhoid,  7  type  4 
paratyphoid,  and  17  —  t]rpe  B  peuratyphoid .  The  illness  took 
grave  form  in  15  patients;  in  43  It  was  of  medium  severity. 

A  bacteriological  confirmation  of  the  diagnosis  was  obtained 
for  28  patients  (in  25  of  them  by  the  isolation  of  the  hemooul* 
ture);  serological  confirmation  was  obtained  for  20  patients 
(according  to  a  positive  Vidal  reaction). 

The  direct  luminasoent-serologloal  method  was  used  to 
detect  bacteria  in  the  blood  of  41  patients,  while  the  hemo- 
culture  was  Isolated  in  25.  The  coincidence  of  positive  re¬ 
sults  was  observed  in  24  patients.  The  increase  in  positive 
results  was  due  mainly  to  the  method  of  Ituninescent  antiboides 
and  only  in  one  case  [see  note]  to  bacteriological  examina¬ 
tion.  ([Note:]  It  should  be  noted  that  the  hemoculture  in 
this  case  was  isolated  from  a  blood  sample  taken  from  the 
patient  on  the  previous  day.  In  the  blood  sample  provided 
for  luminesoent-serologioal  study,  negative  results  were 
obtained  both  serologically  and  baoteriologioally.)  (Tables 
1  and  2} . 

The  Increase  in  positive  cases  due  to  the  results  of 
luminescent  miorosoopy  can  be  explained  by  the  microbiological 
fact  that  microorganisms  with  reduced  growth  activity  weakexied 
by  any  external  factors,  grow  weakly  in  a  liquid  nutritive 
medium  and  do  not  form  colonies  upon  transplantation  into  a 
solid  medium. 

Data  from  control  studies  confirmed  the  specificity 
of  the  positive  results  obtained  for  patients  with  a  clinical 
diagnosis  of  typhoid  or  A  and  B  paratyphoid  (ezperimenta  with 
pure  cultures,  the  presence  of  specific  luminescence  only  in 
sowars  treated  with  one  serum,  etc.). 

The  indirect  luminesoent-serologioal  method  was  used 
for  the  simultaneous  examination  of  blood  from  59  patients, 
including  typhoid  and  A  and  B  paraty^oid  patients  (of  these, 

14  revealed  a  positive  result).  To  detect  A  paratyphoid  bac¬ 
teria,  we  employed  a  monoreceptor  salmonella  O-serum  (receptor 
II),  for  the  detection  of  of  B  paratyphoid  bacteria  —  a  mix¬ 
ture  of  serums  (receptors  IV  and  V),  and  for  the  detection  of 
typhoid  bacteria  —  a  mixture  of  the  UC  and  Vi  receptors. 

The  results  obtained  by  the  indirect  method  largely 
coincided  with  the  results  of  the  direct  luminesoent-serolo- 
gloal  method  (Table  3)« 

Only  in  the  analyses  for  3  patients  whose  blood 
revealed  typhoid  baoteria  in  the  direct  method,  did  the  in¬ 
direct  method  yield  a  positive  results  with  two  samples  simul- 
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taneously  **-  both  in  snears  treated  with  a  mixture  of  mono¬ 
receptor  salmonella  0-eeruae  (IX  and  Vi)  and  smears  treated 
with  a  serxua  oontainiug  receptor  II.  The  hemooultures  iso¬ 
lated  for  two  of  these  patients  behaved  bioohemloally  as 
typical  typhoid  baoterla.  The  agglutination  reaction  with 
these  cultures  was  observed  upon  the  solution  of  .the  agglu¬ 
tinating  anti-trahoid  serum  25,500  times.  The  cultures  were 
not  agglutinated  by  special  adsorbed  anti-paratyphoid  A  and  B 
serums.  But  definite  agglutination  was  observed  with  mono¬ 
receptor  salmonella  O-sextims  (receptors  II,  IX,  and  Vi). 

The  0-antigen  reoeptor  II  contained  in  these  typhoid  strains 
was  also  deteoted  by  the  indirect  lumlnesoent-serologioal 
method.  Thus,  there  were  no  disparities  between  the  results 
of  the  indirect  lumlnesoent-serologioal  method  afid  baoterlo- 
logioal  teats. 

Table  1 

Besulta  of  (Direct)  Lumlnesoent-serologioal  and  Baoteriologl- 
oal  Tests  of  Patients'  Blood 


DUgnoeis 

Kodter. 
of  test 
sOb- 
jeots 

1 _ 

Muaiber 
of  test 
subjects 
with  po- 
siiiva 
result 

Inclvkding 

Coinci¬ 
dence  of 
results 
with  the 
two  me¬ 
thods 

Only  with 
luain- 
eseent 
serolo¬ 
gical 
method 

Only  with 

hcsoeulture 

leolatioa 

lyphoid  A 

Bl 

25 

14 

10 

1 

•  B 

7 

5 

2 

pasetyphe&d 

mm 

10 

5 

5 

— 

Total 

71 

^24 

17 

1 

In  the  study  of  blood  from  55  patients  with  various 
febrile  ailments  (infectious  mononuoleosis,  infeotlous  ery¬ 
thema,  rheiUBatlsm,  pneumonia,  food  toxloo infeotlous,  etc.;, 
the  baoterlologloal  and  (direot)  luminescent  methods  did  not 
give  positive  results  in  a  single  ease.  Slides  prepared  from 
the  blood  of  4  patients  and  treated  with  luminesoent  serums 
revealed  weak,  poorly  contrasting  rod-lilce  oblls  whioh 
were  auite  distinot  from  the  peripherally  bright  speoifio 
agents*  Dhfertunately,  the- baoterlologloal  method  was  not 
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successful  la  isolating  the  cultures  from  these  patients. 

Table  2 

Results  of  Bacteriological  and  Luaiaescent-Serologioal~iftu- 
dles  Bependlng  on  the  Time  of  Blood  Sampling  for  Typhcld  and 

A  and  B  Paratyphoid  Patients 


Time  af ter 
start  of 
sllnent 

! 

IhuRber  of 
test  subjects 

XHiniber  of 
cases  of 
culture  lso> 
laticn 

PoSitlrs 
result  In 
luBinesoent- 
serologioal 
test 

l-'/aa  day  j 

9 

6 

9 

6-  i^nh  day 

36 

15 

22 

15th  day  and 
later 

26 

4 

10 

Total 

71 

25 

41 
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Table  3 

Results  of  Studies  of. Patients'  Blood  by  IndlreotTiUminescent- 
Serologlcal  Method  (Monoreceptor  Rabbit  Salmonella  O-serums  + 
lumlnesoent  Anti-Rabbit  Serum) 


^Positive  results 

SLagnosls 

Nurber  of 
test  sub¬ 
jects 

By  direct 
method 

with  monoreceptor  Oseruas 

. 

■ 

n 

IVfV 

mm 

Typhoid 

HE9Hi 

9 

3 

- 

H 

9* 

Paratyphoid  A 

2 

2 

• 

2 

3 

«  B 

3 

- 

3 

Various  feb¬ 
rile  diseases 

35 

- 

• 

- 

B 

1 

Total 

1—59 _ 

14 

5 

3 

9 

C*  nie  discrepancy  In  those  totals  is  in  the  eriginol  —  Trans,] 
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Thus,  our  studies  hove  shovm  the  possihllitjr  of 
using  luminesosnt  antibodies  for  the  aooeleratlon  of  the 
early  laboratory  diagnosis  of  typhoid  and  A  and  B  paratyphoid 
(for  tha  purpose  of  detection  of  bacteria  In  the  blood). 


V.  The  lualnescent-serologlcal  method  Is  a  promising 
one  in  blood  testing  and  can  be  used  for  the  accelerated 
laboratory  diagnosis  of  typhoid  and  A  and  B  paratyphoid. 

2.  The  lunlnasoent-serologloal  method,  with  oultlva- 
tion  and  oonoentratlon  of  the  initial  material  (blood)  Is 
■ore  sensitive  than  the  hemooulture  isolation  technique.  c 
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